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Federa l ly  financed research and development is running a t  around 

$15 b i l l i o n  a year.  New knowledge is being generated i n  every s c i e n t i f i c  

and engineer ing d i s c i p l i n e .  Ie  it not l i k e l y  t h a t  some of  t h a t  knowhas 

is r e l evan t  t o  the needs of your business? 

Tha t ' s  a quest ion every manager should be asking himself today, 

Ce r t a in ly  only a small  f r a c t i o n  of the knowledge needed by any company 

today is being generated i n  i t s  own labora tor ies .  Most must come from 

suppl ie r8  and o the r  sourcea. 

A source t h a t  is too l i t t l e  exploi ted by most businessmen is the  

r e se rvo i r  of new knowledge being cont inua l ly  generated a t  publ ic  expense 

i n  defense,  space,  nuc lear  energy, and o ther  f ede ra l  programs. 
# 

One reason f o r  the under-u t i l i za t ion  of t h i s  resource has been the  

d i f f i c u l t y  of gaining easy access t o  the small  po r t ion  of t h i s  t o t a l  ' 

pool of knawledge t h a t  is u s e f u l ,  a t  any time, t o  any one ,organiza t ion .  
8 

Most knowledge, unfor tuna te ly ,  ex i s t s  i n  u n i n t e l l i g i b l e  forms and i n  

inaccess ib l e  places .  

That problem is ncw being attacked by s e v e r a l  f ede ra l  agencies.  

Among the  pioneering e f f o r t s  is t he  Technology U t i l i z a t i o n  Program of 

the  Nat ional  Aeronautics and Space Administration. 
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The Space A c t  of 1958, w h k h  created NASA, charged the Agency w i t h  

the  r e s p o n s i b i l i t y  t o  "disseminate as widely as  p rac t i cab le  and appropr ia te  

t he  r e s u l t s  of i t s  a c t i v i t i e s . "  

t h i s  l e g i s l a t i o n ,  recognizing t h a t  a primary product of the space agency 

would be new knowledge. 

Congress had g r e a t  fo re s igh t  i n  d r a f t i n g  

me NASA Technology U t i l i z a t i o n  Program har  four  prime purporer t  

. To maximize the r e t u r n  on the public investment in aerospace research  

and development by br inging about secondary usea f o r  the r e s u l t s  of t h a t  

research  and development. 

. 
i t s  e f f e c t i v e  use  i n  a commercial marketplace. 

, To move new kncwledge across  d i sc ip l ina ry ,  reg iona l ,  indus t ry ,  and 

market l i n e s .  

To ahorten the  time gap between the discovery of new knowledge and 
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. Andr i n  the  process of accomplishing those three  purposes, t o  l ea rn  

how t o  t r a n s f e r  technology more e f f i c i e n t l y  and e f f e c t i v e l y .  

The l a s t  purpose i s  perhaps the most important f o r  the long term, 

The Technology U t i l i z a t i o n  Program, like most NASA missions,  is experi-  

mental i n  nature .  Research and development f ind ings  a r e  being brought 

co the a t t e n t i o n  of i n d u s t r i a l  managers v i a  a range of  experimental  

programs. 

new knowledge bu t  a l s o  a t  l earn ing  how b e s t  t o  channel t h a t  new knowledge 

from i t s  poin ts  of  o r i g i n  t o  i t s  many po in t s  of p o t e n t i a l  use. 

A l l  a r e  aimed a t  not  only encouraging add i t iona l  uaea f o r  

I n  e f fec t ,  NASA is at tempting t o  bu i ld  a new kind of bank--a 

knowledge bank. 

t o  inves t  i t  in the  bank and encouraging a l l  U. S. c i t i z e n 0  to  make 

The agency Le asking those who genera te  new knowledge 
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withdrawals from the bank. 

paid f o r  the withdrawals--for knowledge is a commodity wi th  value,  

is a bas ic  resource,  j u s t  a8 raw mater ia l s  o r  c a p i t a l .  

Importantly, a form of " in t e re s t "  is being 

It 

If we examine pa t t e rns  of regional economic growth i n  t h i s  country,  

i t  i s  easy t o  Bee t h a t  fo r  decades the primary source of reg iona l  

economic lrowth war na tu ra l  rerourcao ( r i v r r r ,  mineral depori t r ,  a t e , ) .  

But more recent ly ,  the high growth regions have been those with a g r e a t  

concentrat ion of knowledge (un ive r s i t i e s ,  research organiza t ions ,  corpora- 

t i ons  working a t  the leading edge of technology). 

t o  corporat ions and t o  individuals .  The legendary f igu re  t o  represent  

today 's  performance standard would not be a Paul Bunyan who could whack 

down more t r e e s  than anyone e l se .  

wi th  an except ional  c a p a b i l i t y  to apply new knowledge t o  the  needs of 

soc i e  t y  , 

The same r u l e  a p p l i e s  

Instead, he would su re ly  be a man 

And today's outstanding manager possesses a c a p a b i l i t y  t r a d i t i o n a l l y  

expected of lawyers and doctors-an understanding of where to  tu rn  f o r  

c r i t i c a l  information. He has plugged h i e  organizat ion i n t o  a l l  of the  

r i g h t  grapevines. He recognizes tha t ,  a t  a time when na t iona l  expenditures 

f o r  research  and development a r e  running a t  an annual r a t e  of around 

$22 b i l l i o n  h i s  f irm can provide, from i t s  own in-house research  and 

development only a f r a c t i o n  of the  new knowledge required for continued 

succese i n  a competit ive economy. He r e a l i z e s  t h a t  one of the  m o s t  

important determinants of corporate  success today is the  q u a l i t y  and 

relevance of information flowing into the  corporat ion from outs ide.  
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If we could s tand  f o r  j u s t  a moment high above the stream of 

h is tory- to  view it seve ra l  decades a t  a time ins t ead  of minute by minute 

8s we do--we would be made dramatically aware of the  rap id  pace of 

t echnologica l  change. For we would bee, from our vantage point, tbat the 

volume of new knowledge now flaring i n to  t h a t  stream is  near ly  double 

what it wer one rhort docede agoa 

t h a t  makes up our ma te r i a l  world has come about during the  l a a t  one-tenth 

We would me that nearly everything 

of one percent of the time man has l ived  on t h i s  p lane t .  And we would 

recognize that the  pace of change makes it un l ike ly  t h a t  t he  teen-sger  

of today, when he r e t i r e s ,  w i l l  buy anything being made today. 

For t h e  corporate  executive,  the impl ica t ion  is c lear : '  The r a t i o n a l  

a c q u i s i t i o n  and judicious use of knowledge generated outs ide  h i s  firm w i l l  

be the  most important determinant o f t h e  success of  h i s  enterprise--and 

thus h i e  own success a s  wel l .  

This is t h e  Age of Alternat ives .  We have more ways t o  perform a 

given t a s k  than  ever  before.  

can have a s i g n i f i c a n t  impact on p r o f i t a b i l i t y .  Take something r e l a t i v e l y  

Choosing the  best way i n  a given s i t u a t i o n  

simple, l i k e  pu t t ing  a hole i n  a piece of metal. A few years  ago, we had 

only a few choices- -dr i l l ing ,  pnching ,  sand ces t ing ,  perhaps. Today, more 

than two dozen a l t e r n a t i v e s  e x i s t .  For the  maker of d r i l l i n g  machines, 

the competit ive implicat ions a r e  severe. H i s  main competition i s  no 

longer  from o the r  makers of d r i l l i n g  machines. Instead,  i t ' s  from 

producers of powder metal  p a r t s ;  from prec i s ion  metal molding; from 

p l a s t i c  i n j e c t i o n  molding; fram producers of e l e c t r i c a l  discharge and 

electrochemical  machining equipmentj from electromagnetice,  e lec t rohydraul ic8  
3 
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and explosives.  

the  e l e c t r o n  beam, the plasma a r c ,  and the  ion stream. 

And tomorrow, h e ' l l  have t o  contend wi th  t h e  l a s e r ,  

For the buyer, i t  s p e l l s  the  need for more enl ightened method8 of 

inveatmcnt dscirionmaking, 

ca t a log  h i s  competit ion,  For both,  it means t h a t  the most important 

d r t r rmin rn t  of corpora te  p r o f i t a b i l i t y  may wal l  be t h r  q u a l i t y  and 

relevance of information coming i n t o  the company from the  outs ide .  

And the determinat ion of relevance i s  no longer an easy task .  

For the producer* it meano he can no longer 

Increas ingly ,  a new concept developed i n  one a rea  has i t s  most s i g n i f i c a n t  

impact i n  another.  And near ly  every progressive indus t ry  today must draw 

upon new knowledge developed i n  dozens of d i s c i p l i n e s  and hundreds of 

o t h e r  i ndus t r i e s .  Consider the t e x t i l e  indus t ry ,  for example, I t 's  

p a r t l y  chemical, p a r t l y  p l a s t i c ,  par t ly  n a t u r a l  f i b e r ,  p a r t l y  paper,  

p a r t l y  metals ,  and a conglomeration of o the r  things.  The processing 

equipment is no longer j u s t  mechanical--but e l e c t r o n i c ,  chemical, hydraul ic .  

The man doing Where does one look f o r  the useful  new knowledge? 

cardiovaecular  research ,  f o r  example, has found t h a t  t he  f ind ings  of the 

aerospace f l u i d  dynamicist have great  importance t o  him. 

r e l a t i v e l y  small d a i r y  farmer has learned the value of computer time 

shar ing.  

And even the  

The economic impact of technological change is seldom predic tab le .  

Every new t echn ica l  innovation is l ike  a pebble dropped i n t o  a pool;  the  

r i p p l e s  spread out. But today the  pebbles a r e  r a in ing  i n t o  the  pool. 

The r i p p l e s  a r e  buckling aga ins t  one another ,  overlapping on one another ,  

joing forcer  t o  become l a r g e r  r ipp le s ,  c r ea t ing  by t h e i r  force  and dynamic 
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movement new r i p p l e s  beneath the surface t h a t  break f o r t h  and e rad ica t e  

o the r  r ipp le s  while  they a r e  s t i l l  forming. 

That ' s  the e f f e c t  of technology i n  the marketplace i n  the  second 

ha l f  of tho twent ie th  century,  

So the  speed wi th  which a corporat ion can ob ta in  new knowledge and 

a p p l y  i t  ha8 bacome increar ingly  important. 

Obviously, t he re  i s  a need f o r  new knowledge--especially t h a t  c rea ted  

a t  publ ic  expenee--to be more e a s i l y  and more r a p i d l y  made ava i l ab le  t o  

those who can apply i t  i n  ways t h a t  w i l l  enhance economic growth. 

The NASA Technology U t i l i e a t i o n  Program is  designing mechanisms f o r  

t h a t  purpose, Let's take a quick look a t  them and see  how the i n d u s t r i a l  

manager can use  them. 

To support  i t s  own missions--to keep i t s  s c i e n t i s t s ,  engineers ,  and 

managers f u l l y  abreaa t  of the s t a t e s  of the many a r t s  important t o  space 

exploration--NASA has es tab l i shed  a sophis t ica ted  system t o  c o l l e c t  on a 

worldwide b a s i s  and to  r ap id ly  r e t r i eve  u s e f u l  information. The NASA 

S c i e n t i f i c  and Technical Information Divis ion has co l l ec t ed ,  s ince  1962, 

more than 250,000 documents containing research  and development r e s u l t s ,  

These emanate from the  Agency's awn programs; from those of the  Defense 

Department, Atomic  Energy Commission, and o the r  f e d e r a l  agencies;  from 

p r i v a t e  sources;  from behind the Iron Curtain;  from work performed i n  

nea r ly  40 o the r  coun t r i e s  of the Free World; and from o the r  sources.  

EacWmonth, another  5,500 documents a re  added t o  the  storehouse.  

A l l  of t hese  documents a r e  abs t rac ted ,  indexed (with 18,000 index 

terms), ca tegor ized ,  microfiched, and f i l e d  on computer tape ,  
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,Additions to the collection are announced semimonthly in two abstract 

journals. Scientific and Technical Aerospace Reports (STAR) covers world- 

wide report literature; International Aerosuace Abstracts (IAAl indexes 

articles from scientific journals and technical magazines, books, and 

meeting papers. 

Dorh are tardi ly  rvrilrbla.  c m  bo purchrrad from the Superintan- 

dant of Documents, U. S. Government Printing Office, Washington, D. C. 20402, 
L 

for $33 a year ($42 f o r  foreign Subscribers). 

$25 a year ($33 foreign) from the Technical Information Service, American 

can be obtained for \ 

I 
\ 

Institute of Aeronautics and Astronautics, Inc., 750 Third Avenue, 

New York, New York 10017. 

available at many public, university, and professional society libraries. 

Collections of both abstract jourpals are 

In addition to that worldwide collection of information, NASA adds 

to the nation's knowledge bank in another way. 

research and development contains a clause obligating the contractor to 

report to NASA all new technology generated in the course of the work 

under that contract. At each NASA installation, a Technology Utilization 

Office administers that clause as well as identifying and reporting new 

technology from NASA in-house work. ' 

Each NASA contract for 

Thus the inventions, innovations, improvements, and discoveries 

resulting from aerospace work are documented and announced. 

medium for announcement is the Tech Brief. This is a one or two page 

description of an innovation, sufficiently descriptive to permit the 

industrial reader to determine whether or not he is interested in it. 

The primary 

If Re is, he can write to the Technology Utilization Officer whose name 
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appears on the Tech Br ie f  t o  obtain addi t iona l  information, such as t e s t  

da t a ,  drawings, photos,  and o ther  ava i lab le  information about it. 

Incremental  advances i n  the s t a t e  of the a r t  ( e l ec t ron ic  c i r c u i t s ,  too l ing  

t i p s ,  mathemetical and da te  processing computer program subrout iner ,  etc.)  

a r e  grouped and announced i n  compilations. 

4 m  thorouahly documrntrd 4nd publ l rhrd a r  TaShnolo~y U t i l i z a t i o n  Reportr, 

more couplete desc r ip t ions  of the advances. 

Eapccial ly  s i g n i f i c a n t  advancer 

Any U. S. c i t i z e n  can be placed on a mailing l i s t  t o  rece ive  such 

announcements by wr i t i ng  to:  

Code UT, NASA, 400 Maryland Avenue, S. W . ,  Washington, D. C. 20546. 

Director ,  Technology U t i l i z a t i o n  Divis ion,  

A s  of January 1, 1967, 1,304 Tech B r i e f s  had been issued--700 o f  

them during 1966. More than 1,000 w i l l  l i k e l y  be issued during 1967. 

In  those t echn ica l  a reas  where NASA has made broad and s i g n i f i c a n t  

advances i n  the  s t a t e  of  the  a r t ,  NASA con t rac t s  f o r  the  w r i t i n g  of 

Technology Surveys. These a r e  guidebooks t o  the  s t a t e  of the a r t .  

Wri t ten  by a u t h o r i t i e s  i n  t h e i r  f i e l d s ,  these  Surveys r e p o r t  recent  

advances, h ighl ight ing  t h e i r  s ign i f icance ,  then guide the  reader  t o  

sourcee of add i t iona l  information, Among the  Surveys published t o  da te  

a r e  So l id  Lubricants ;  Hinh Veloci ty  Metalworking; Magnetic Tape Recording; 

Handlinn Ha zardoue Mater ia l s ;  Inorganic Coatinns; Advanced Valve Technolony; 

and Eficroe lec tr onfce i n  Space Research. 

o the r  NASA pub l i ca t ions ,  can be purchased from the  Clearinghouse f o r  

Federa l  S c i e n t i f i c  and Technical Information, Sp r ing f i e ld ,  V i rg in i a  22151. 

These surveys,  as  w e l l  as moat 
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A knuwledge a v a i l a b i l i t y  mechaniim of s p e c i a l  s ign i f i cance  t o  the 

i n d u s t r i a l  execut ive is the experimental Regional Dissemination Center 

(RDC). Eight of these now e x i s t ,  a l l  sponsored by NASA. Their purpose 

is t o  e s s i i t  Industry i n  obtaining and using external ly-generated 

knowledge. NASA makes ava i l ab le  t o  these Centers i t s  information system-- 

the computer taper,  microfiche l i b r a r i e e ,  and t echn ica l  knowhow. NASA hrr 

elso provided "seed money" t o  g e t  the Centers s t a r t e d .  

t o  become self-support ing wi th in  f i v e  years  on the  bas i s  of  i n d u s t r i a l  

fees  f o r  s e rv i ces  rendered. 

The RDC adds value t o  the bas ic  information by br inging t o  a member 

Each i e  obl iga ted  

company a l l  the ava i l ab le  r e l evan t  information and none t h a t  Is not  

r e l evan t .  The Centers a id  t h e i r  member companies i n  d e f i n i t i o n  of 

problems and ob jec t ives ,  i n  design of search  s t r a t e g i e s  t h a t  harves t  

from t h e  computerized information bank t h a t  information which is  of 

value t o  the  company, and i n  in t e rp re t a t ion  of the  information. 

The RDC o f f e r s  th ree  primary forma of se rv ice :  

(1) Retrospect ive searches of the f u l l  bank of 250,000 documents 

i n  response t o  e p e c i f i c  quest ions posed by member companies. This is  

p r i n a r i l y  8 problem-eolving eerv ice .  For example, an engineer  a t  one 

member company had d i f f i c u l t y  joining a c e r t a i n  kind of ceramic t o  a 

c e r t a i n  s teel  a l loy .  

r e sea rch  repor t8  t h a t  gave the  engineer information leading t o  s o l u t i o n  

of the  problem. 

A re t rospec t ive  search  by the  RDC uncovered two 

9 



(2) "he second p r inc ipa l  se rv ice  is ca l l ed  cu r ren t  awareness, For 

t h i s ,  p rofess iona l  personnel of the RM: work with the c l i e n t  company's 

technica l  personnel t o  e s t a b l i s h  "prof i les  of i n t e r e s t , "  i . e . ,  a l i s t  of 

word8 rnd phrrrer that  deocribe areal of continuing technica l  l n t e r e r t  t o  

groups wi th in  the company. For example, a design engineering group i n  a 

machinary company may want t o  be kept rbtearf of a l l  new information 

r e l a t i n g  t o  v ib ra t ion  r ea i s t ance  techniques and v i b r a t i o n  damping ma te r i e l r .  

A manufacturing engineering group i n  the same f i rm may want t o  be kept  

updated on a l l  new information re la ted  t o  welding, brazing, and adhesive 

bonding of fe r rous  mater ia l s .  

l a t e s t  advances of d i ecas t ing  and forging. Those three  groups would each 

be "prof i led" by the RDC and each would, &ice  monthly, rece ive  a l i s t  of 

a b s t r a c t s  of documents received d u r i n g  t h a t  two-week period t h a t  a r e  

s p e c i f i c a l l y  r e l a t e d  t o  those pa r t i cu la r  i n t e r e s t s .  Copies of f u l l  

document8 would be provided on request. Further ,  the RDC would a l s o  be ab le  

t o  r e f e r  an engineer wi th in  any of those groups t o  persons elsewhere with 

s p e c i f i c  knowledge t h a t  might be helpful .  

S t i l l  a t h i r d  group may want t o  know the  

I 

(3)  The t h i r d  bas ic  se rv ice  i s  designed t o  c a l l  the  member company's 

a t te r , t ion  t o  areas of opportunity.  

process improvement t i p s  

might o f f e r  the  corporat ion a lead toward an opportunity--such a s  a new 

This serv ice  cons i s t s  of product ideas ,  

management techniques , and other information t h a t  

product,  a product improvement, a process improvement, 

a change i n  research  p r i o r i t i e s  should be made, a cos t  

o r  a market opportuni ty ,  

10 
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Although they a re  new ( the  f i r s t  one began i n  1963 and the e ighth  

s t a r t e d  operat ions i n  January 1967), they have already had a s i g n i f i c a n t  

impact, 

sh ip  f e e s t o  the  Centers,  And addi t iona l  f irms were joining a t  the  r a t e  

of four  per week. Fees a r e  based on the  volume, degree,  and comprehen- 

s iveness  of se rv ices  desired by member companies. Fees range from l e se  

than $500 a year  t o  more than $20,000 a year.  

I n  January 1967 there  were 260 companies paying annual member- 

A measure of the e f fec t iveness  of the  RDC is  the  f a c t  t h a t  more 

than 9 out of 10 member companies renew t h e i r  memberships--and many 

renew f o r  increased r a t e s  of service.  

The Regional Dissemination Centers are:  

. 
Indiana.  

. 
Pi t t sburgh ,  Pennsylvania. 

. Center f o r  Application of Sciences and Technology, Wayne S t a t e  

Univers i ty ,  D e t r o i t ,  Michigan. 

. 

. North Carolina Science and Technology Research Center,  Research 

Triangle  Park, Durham County, North Carolina.  

Aerospace Research Applications Center, Indiana Universi ty ,  Bloomington, 

9 

Knowledge A v a i l a b i l i t y  Systems Center, Univers i ty  of P i t t sburgh ,  
f 

Pro jec t  ASTRA, Midwest Research I n s t i t u t e ,  Kansas Ci ty ,  Missouri. 

Technology Applications Center,  Universi ty  of New Mexico, Albuquerque, 

New Mexico. 

. 
Los Angelee, Cal i forn ia .  

. 
Oklahoma. 

Western Research Applications Center, Universi ty  of Southern Ca l i fo rn ia ,  I 

Technology Use Studies  Center,  Southeastern S t a t e  College,  b r a n t ,  

11 



Each RDC operates  somewhat d i f f e r e n t l y  from any o the r  and each 

o f f e r s  s l i g h t l y  d i f f e ren t . s e rv i ces .  This is p a r t i a l l y  because the E ' s  

have an ob l iga t ion  t o  NASA t o  conduct research  and development i n t o  the 

process of  technology t r a n s f e r  while performing t h e i r  s e rv i cee .  The 

Centers exchange information and advice i n  a cont inuing e f f o r t  t o  improve 

t h e i r  e f f ec t iveness  . 
I n  l a t e  1966, t he  NASA Technology U t i l i z a t i o n  Program added an 

add i t iona l  element--a s e rv i ce  providing computer programs t o  indus t ry .  

I n  the course of i t s  work, NASA generates many hundreds of computer 

programs eech year .  

being sys t ema t i ca l ly  obtained from NASA i n s t a l l a t i o n s  and con t r ac to r s ,  

Many of thenihave broad a p p l i c a b i l i t y .  They a r e  now 

abs t r ac t ed ,  announced, and made avai lable .  The Computer Software 

Management and Information Center a t  the  Univers i ty  of Georgia, under 

c o n t r a c t  t o  NASA, sel ls  the program l i s t i n g s r  card  decke, and tapes  a t  

the  c o s t  of reproduct ion and d i s t r ibu t ion .  A number of corpora t ions  have 

saved not  only many man-months of e f f o r t  but  hundreds of  thousands of 

d o l l a r s  by ava i l i ng  themselves of t h i s  s e rv i ce .  More information is 

ava i l ab le  by w r i t i n g  to: 

F l i g h t  Center,  Huntsv i l le ,  Alabama. The programs a r e  a l s o  ava i l ab le  through 

Technology U t i l i z a t i o n  Of f i ce ,  Marshal l  Space 

the Regional Dissemination Centers.  

Ear ly  i n  1966, NASA designed and implemented another  kind of knowledge 

t r a n s f e r  mechanism designed t o  speed the app l i ca t ion  of aerospace technology 

t o  the  f i e l d s  of medicine and biology. Three Biomedical Appl ica t ion  Teams 

have been es tab l i shed--a t  Tr iangle  Research I n s t i t u t e ,  Midwest Research 

I n s t i t u t e ,  and Southwest Research I n s t i t u t e .  These teams have the  t a s k  

I 
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of establishing interinstitutional relationships with groups performing 

research, development, and engineering in biomedicine (at universities, 

hospitals, clinics, and related institutions). The team members work 

with the remearchers to pinpoint the barriers that impede the progress 

of research in the biomedical area within which the research group 

rpec ir l i ror ,  

problems--in engineering, the physical sciences, and the life sciences, 

"Problem Abstracts" are then written and circulated throughout NASA's 

fourteen installations while retrospective literature searches are 

conducted. Answers--from the literature and from NASA scientists end 

engineers--are aseimilated by the teams to provide, where possible, a 

full or partial solution to the problem, 

Thoro brrrierr a t o  drf ined  in tennr of their component 

For example, one institution defined a need for a device to detect 

Parkinson's disease at a very early stage. 

Team hit upon a NASA micrometeorite detector--a crystal so sensitive that 

a grain of salt dropped on it from one inch will set up an electrical 

current that can be amplified and read out. The detector has been 

modified to become a diagnostic tool that shows great potential for early 

discovery of the existence of the disease. 

The Biomedical Application 

There are additional ways for the engineer to obtain NASA scientific 

and technical information. 

tools are deposited at eleven Federal Regional Technical Support Centers. 

Nearly complete collections are also located at many universities, public 

libraries and technical society libraries. A complete list is available 

from the NASA Office of Technology Utilization. 

NASA's technical documents and bibliographic 

NASA documents and 

f 
i 

, 
i 
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bib l iographic  t o o l s  a r e  a l s o  ava i lab le  from the Clearinghouse f o r  

Federal  S c i e n t i f i c  and Technical Information, SFringfield, Virg in ia  22151. 

I n  May, the  Atomic Energy Commission and NASA began a j o i n t  program 

i n  technology u t i l i z a t i o n .  Since i t s  incept ion,  the AEC has shared i t s  
I 
! nuclear  knowledge wi th  indus t ry ,  Off ices  of I n d u s t r i a l  Cooperation have 

i 
I 

I 
been e s t ab l i rhed  a t  AEC l abora to r i e s  to  s t e e r  i n t e r e s t e d  s c i e n t i s t s  and 

engineers  t o  sources  of u s e f u l  nuclear knowhow. Now the  AEC is a l s o  
i 

sharing the  nonnuclear technology i t  generates  i n  the  source of i t a  

missions i n  a systematic  way. Technology U t i l i z a t i o n  Of f i ce r s  (TUO's) 

have been appointed a t  Argonne National Laboratory,  Oak Ridge Nat ional  
- 

Laboratory,  AEC Headquarters i n  Germantown, Maryland, and i n  the  Space 

Nuclear Propulsion Off ice  (a j o i n t  e f f o r t  of AEC and NASA). They 

i d e n t i f y ,  document, and r epor t  new technology; i t  is then evaluated,  

published, and disseminated by the  NASA Technology U t i l i z a t i o n  Program. 

The new Office of S t a t e  Technical Serv ices  i n  the C d e r c e  Department 

has a c h a r t e r  t o  assist the  s t a t e s  i n  t r a n s f e r r i n g  new knowledge t o  

organiza t ions  w i t h i n  the s t a t e s .  This work i s ,  a t  t h i s  e a r l y  d a t e ,  being 

c a r r i e d  forward l a r g e l y  through seminars, conferences,  workshops, r e f e r r a l  

se rv ice8 ,  end s p e c i f i c  a s s i s t ance  on problems t h a t  a f f e c t  an e n t i r e  

indus t ry  wi th  a s t a t e  or region,  The Regional Dissemination Centers ,  

sponsored by NASA, have been designated a s  r eg iona l  information resources  

for  these  groups. 

A program is  underway between the Vocat ional  Rehab i l i t a t ion  Adminis- 

t r a t i o n  and NASA t o  apply aerospace technology t o  the missions of VRA. 

Areas include p r o s t h e t i c  devices ,  t r a in ing  a ida ,  and d i agnos t i c  t oo l s .  



As an example, an unmanned instrument c a r r i e r  developed by a company f o r  

a proposal t o  NASA was designed t o  l i t e r a l l y  walk across  the sur face  of 

the  moon and send back da ta .  The walking p r i n c i p l e  of the  device was 

conceived by a TU0 t o  serve a d i f f e r e n t  purposet 

wheels. 

will negot ia te  a curb,  move acrose a randy beach or grave l  drive ,  and 

walk across  o the r  d i f f i c u l t  t e r r a i n ,  Battery-powered, it can be con t ro l l ed  

by a ch in  s t r a p ,  permit t ing a paraplegic t o  opera te  it. 

- 
A wheelchair  without  

It The walking c h a i r  has been developed and is being t e s t ed .  

Other interagency programs include a j o i n t  e f f o r t  wi th  the Of f i ce  of 

Law Enforcement Assis tance ( Jus t i ce  Department) i n  which space technology 

is being appl ied t o  problems of law enforcement and crime prevention. 

Areas of i n t e r e s t  range from systems engineering and systems management 

concepts t o  s p e c i f i c  products such as h igh ly  r e l i a b l e  b a t t e r i e s .  

The NASA Technology U t i l i z a t i o n  Program cont inues t o  experiment 

w i th  o t h e r  means of disseminating, communicating, and encoyraging movement 

of new knowledge from i t s  many points o f  o r i g i n  t o  its many o the r  po in t s  

of  use. 

The groundwork i e  being l a i d  for a na t iona l  network of information 

corrnrunfcation systems t h a t  someday, hopeful ly ,  w i l l  permit any U. S, 

c i t i z e m w i t h  a need,to obta in  rapid and easy access t o  the  r e s u l t s  of 

the  work performed by any engineer or s c i e n t i s t  under government auspices .  

Perhaps the engineer w i l l  need t o  only walk across  the  room t o  a cathode 

ray  tube surrounded by toggle  switches t o  be put  i n  touch wi th  the 

documented r e s u l t s  of o the r  engineers '  work or even the  o the r  engineers  

themeelver. ( M S A  is p resen t ly  experimenting, on a p i l o t  b a s i s ,  w i t h  a 

I 
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time-shared computer system t h a t  permits t he  ind iv idua l  t o  search t h e  

NASA s c i e n t i f i c  and t e c h n i c a l  information storehouse,  designing h i s  

search s t r a t e g y  8s he goes. 

mode so that t h e  machine can t e l l  the  user haw t o  operate  the  syetem.) 

The syetem even has a programmed i n s t r u c t i o n  

Bttt before  any euch system can r e a l l y  be successfu l ,  engineers and 

s c i e n t i e t r  must adopt a broader philosophy. 

technology, you must have technology t o  t r a n s f e r .  

new knowledge must, therefore ,  begin t o  share  the  r e s p o n s i b i l i t y  for 

documenting and communicating that new knowledge. 

t h a t  knowledge is  not provinc ia l ;  only people are. They must l e a r n  

t h a t  t he  problem they solved to render workable the  device they  a r e  

now designing is not l imi ted  to t h a t  dev ice j  the so lu t ion  may be very 

use fu l  t o  anbther  engineer working i n  another  context .  

Only a small amount of new technology lends i t s e l f  t o  t r a n s f e r  i n  

the  form of a d i s c r e t e  device.  More important is t he  communication of 

the  concepts and p r inc ip l e s  underlying that device,  innovation, invention, 

o r  o t h e r  form of  knowledge. 

ingenious men can b u i l d  analogs of the hardware f o r  which those concepts 

were origirially generated. 

If you want t o  t r a n e f s r  

Those who generate  

They must recognize 

From those concepts and p r inc ip l e s ,  o the r  

The real t e s t  of' t he  worth of the  NASA Technology U t i l i z a t i o n  Program, 

t he re fo re ,  has yet t o  be made. 

program can b r i n g  about some changes i n  habits--whether t he  program w i l l  

l ead  t o  innovative men documenting and communicating t h e i r  hard-won 

knowledge fo r  the  use of others .  That is w h a t  NASA le at tempting t o  

do--to insure that t h e  knowledge earned i n  the  course of I t s  complex 

That t e s t  i s  t o  determine whether t h e  
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missions will find its way into the mainstream of the U. S. economy 

for the benefit of all those whose taxes have made possible the conquest 

of space. 

For addit ional  information on ths NASA Technology Utilitation Program, 

or any aspect of it, write tot Director, Technology Utilization Division, 

I 
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Following a r e  a few examples of ways t h a t  organizat ions have applied 

aerospace knowledge fo r  o ther  purposes. 

of s imi l a r  cases  t h a t  have taken place.  

These cases  typ i fy  the  hundreds 

Walkinn Chair 

For a proposal t o  NASA, a company designed an unmanned instrument 

c a r r i e r  intended t o  l i t e r a l l y  walk across the sur face  of the moon, 

ga ther ing  da ta .  A NASA Technology U t i l i z a t i o n  Off icer  saw the  opportuni ty  

t o  adapt the  walking p r inc ip l e  t o  a completely d i f f e r e n t  use--a wheel-less 

wheelchair .  Through the cooperation of the  Department of Health,  Education, 

and Welfare, Space-General Corporation, and NASA, prototype walking c h a i r s  

have been b u i l t  and a r e  being t e s t ed  a t  r e h a b i l i t a t i o n  centers .  

1 

S inh  t Switch 

An as t ronaut ,  under high forces  of g rav i ty ,  faced the p o s s i b i l i t y  of 

not  being ab le  t o  move h i s  hands and legs.  So a s i g h t  awitch was developed 

f o r  NASA t h a t  would permit the astronaut  t o  ac tua t e  cont ro ls  by simply 

moving h i s  eyes from s i d e  t o  s ide .  The switch opera tes  on the  p r i n c i p l e  

of d i f f e r e n t i a l  r e f l e c t i v i t y  between the white and ir is  G €  the  eye. 

the  "off" pos i t i on ,  a ray  of l i g h t  . i s  t ransmit ted (from the switch 

I n  

mounted on eyeglass  frames) t o  the white of the  eye, and r e f l e c t e d  back 

t o  the  sensor .  The wearer,  by moving h i s  eye, can place the iris i n  the  

path of the  l i g h t  ray. It absorbs more l i g h t  and r e f l e c t s  l ee s  t o  t he  

sensor r  thur  ac tua t ing  a switch. This u n i t  has been adopted f o r  the  

1 



use of paralyzed p a t i e n t s  t o  r a i s e  and lower h o s p i t a l  beds, c a l l  nurses ,  

and even comrmnicate--via r e l ays  and a l i g h t e d  message board. 

a l s o  been appl ied t o  the con t ro l  of a motorized wheelchair ,  Other 

contemplated uses  include telephone d i a l ing ,  con t ro l  of i n d u s t r i a l  

dcvicer,  and opera t ion  of a r tenotyprr .  

It has 

Lubricated Bearinns 

Knowledge gained by NASA i n  the  development of a ceramic-bonded dry  

lub r i can t  f o r  use in a propel lan t  pump has been the  b a s i s  f o r  development, 

by a bear ings manufacturer,  of a l i ne  of  bear ings coated wi th  the  dry 

l u b r i c a n t  t h a t  have long l i f e ,  maintenance f r ee .  

X-Ray Enhancement 

Computerized techniques,  developed f o r  NASA use  i n  sharpening Mariner 

While the  

I 
\ 

photographs have been applied t o  "cleaning up" X-Ray negat ives .  

X-Ray enhancement technique has not  yet  been f u l l y  per fec ted ,  it shase 

g r e a t  promise f o r  s tandard medical diagnost ic  use. 

Pee l  Tester 

A NASA-developed device t o  accura te ly  measure pee l  s t r eng th  of 

laminates  has  been adopted by f i v e  d i f f e r e n t  corporat ions f o r  f i v e  

d i f f e r e n t  uses.  A major metal  producer is ueing an adapta t ion  o f  i t  

r o u t i n e l y  i n  t e s t i n g  of composite mater ia l s .  A l a rge  lumber firm has 

used the  b a s i c  p r i n c i p l e s  t o  bu i ld  a device t o  t e s t  pee l  s t r e n g t h  of 

aluminum-plywood laminates.  

adhesive bonds. 

of composition boards. 

An eas te rn  f i r m  is using the  device t o  tes t  

An instrument maker is us ing  it t o  t e s t  p e e l  s t r e n g t h  

2 
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Mame tome t e  r 

A magnetometer developed by NASA is present ly  being modified by a 

Massachusetts firm t o  make it e a s i e r  t o  manufacture. The f i rm foresees  

a market f o r  the  device of around 30,000 u n i t s  a year .  

Coaxial Cable Cutter  and S t r ivve r  

A Ca l i fo rn ia  f i rm is making and s e l l i n g ,  under a l i cense ,  a t o o l  t o  

A t  a u n i t  p r i c e  cu t  and s t r i p  coaxia l  cable  tha t  was developed by W A .  

of $ 3 9 . 9 5 ,  s a l e s  exceeded $100,000 by August 1966, and the  item is the  

most p r o f i t a b l e  i n  the  company's product l i n e .  
I , 
! 

I Inornanic Pa in t  

For thermal con t ro l  of spacecraf t ,  NASA developed a s i l i ca t e -based  

inorganic  coat ing.  The pa in t  fea tures  a s e t  of unique p rope r t i e s  including 

good abrasion r e s i s t a n c e ,  except ional  r e s i s t a n c e  t o  chemical a t t ack ,  

extremely good heat  r e s i s t ance ,  thermal shock r e s i s t a n c e ,  and co lor - fas tnese .  

NASA had, a s  of January 1967, granted 22 nonexclusive, roya l ty- f ree  l icense8  

t o  c a i a n i e s  t o  make and market the  p a i n t ,  

o the r  companies have sought addi t iona l  information about t h e  pa in t .  

l e a s t  97 companiee have some type of ac t ive  i n t e r e s t  i n  it. 

conducting in-house programs aimed a t  commercial manufacture and s a l e  of 

the  pa in t .  

- 

I n  addi t ion ,  s eve ra l  hundred 

A t  

Seven a r e  

Hvdraulic F lu id  

A new product l i n e  i a  r e su l t i ng  from the  se rv ices  of 81 Regional 

Dissemination Center t o  one of i ts member companies. The Center provided 
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information showing the potentiality of partial alkyl ester, alkali 

raltr of phosphates and phosphonates as candidates for pour point 

deprersantr for fire resistant water bared hydraulic fluids., The 

f i m  expects to make and market the line. 

Print in% Pram0 s8fOty 

A client company of an RDC mentioned a need for shock abrorption in 

itr printing presser. 

of frangible tube shock absorber that proved ureful and the firm ham 

The RDC provided information on a rpecial kind 

modified ita equipment to Incorporate the derign. 

Stiffened Bend8 

A producer of steel structures sought information from an RDC on the 

structural characteristics of thin wall cylinders in the hope of 

obtaining improved design concepts and data leading to btter fabrica- 

tion method8 for safer steel buildings. 

375 articlcr of which 81 proved of direct utility in the companyfr 

problem area. The firm used the information to come up with a n w  

A computer rcarch retrieved 

serier of designs for rtiffened bends. The firm estimater that thir 

one arrist from the RDC alone saved it $35,000 worth of remearch and 

development effort. 

Geophysical Exploration 

An RDC client in the mineral prospecting field has used Gemini photos 

as an adjunct to geological exploration. 

by this company to be superior for its purporer to the urual aerial 

momaicB. 

The photos have been found 

In meveral carer, it ha8 been posrible to delineate local am 
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well ar regional features: topographic lineament8 and rtructur.1 

relationrhipr can be traced over considerable distancer. 

Concre to Rep lacement 

A producer of boat houses and boat decks obtained RDC arrirtancr to 

try to rolve a problem of concrete-rtyrofoam walkways breaking in 

trmrlt. Infornution on mabhodr of ceatlng wood with plartic wai 

pinpointed by the RDC and the resulting process change i 8  expected 

to lead not only to sohtion of the breakage problem but to an im- 

provement in efficiency that will permit reduction of the labor force 

by right men* 
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